Sustainable reuse of human excreta in socially and religiously conservative societies is extremely difficult. People's perceptions and acceptability regarding the reuse of human excreta is mainly linked to their culture. In addition, certain societies regard the cultural and social barriers more than the religious barriers. The aim of this study is to understand the perceptions of people about the reuse of human excreta for agricultural purposes. Qualitative research methods were used for data collection. Farmers in the village recognized the importance and economic benefit of reusing human excreta. They accepted the reuse of human excreta on their farms only if they were supplied with a treatment facility. Contrary to the farmers, the local community showed reluctance in reusing human excreta while recognizing the nutritional value of it. It was therefore concluded that the main barrier in sustainable and safe re-use of human excreta lies in socio-cultural and religious foundations of traditional societies like Kakul village in Abbottabad District.
INTRODUCTION
Communities round the globe identify themselves with bioregions and are actively re-localizing their material resources. The focus of the localized issue revolves mostly around food security. However, the focus as predicted by researchers will soon shift to the other end of the nutrient cycle, i.e. recycling of human waste (Murtaza et al. ) .
Many researchers working on recycling of human waste argued that the blind flushing of excreta is equal to flushing of our personal responsibility. Therefore, in Pakistan too, excreta disposal is very complicated and is linked with various issues. The two major aspects of excreta mishandling are, first, the excreta which is not disposed of properly gets mixed with underground drinking water aquifer, second, the multiple, socio-cultural and religious taboos related to recycling and disposing of excreta (Murtaza et al. ) . Setting the background of the study
Historical overview of excreta used as a resource
The reuse of human excreta in agriculture is very ancient.
Practices around human excreta handling can be understood by looking at the advancements that have occurred over time. However, this understanding is influenced by philosophical, cultural and religious beliefs about nature, norms and values related to excreta (Kira ) . For example, China has a long history of reusing human excreta as a resource in farming. During the Qin dynasty and Qin-Han Dynasty (221-220) expression such as 'using human excreta in the field' and 'composting using human excreta' can be traced (Luo ) . Similarly, in the Ming and Qing Dynasties (1368-1911 AD) China was using human waste together with animal waste as fertilizers. Chinese farmers considered human excreta as a precious commodity until 1949, and firms in Beijing and Wuhan would control the commercial selling of human excreta.
Similarly, King () reported that people in the Far East used to save their excreta for religious purposes for about thirty centuries and then used it for farming. Human excreta was considered a precious commodity in China and in 1908, Shanghai city sold 78,000 tons of human excreta to a contractor for US$31,000 (King ) .
During the eighteenth and nineteenth centuries, agriculturists and public health workers came up with a solution for human waste disposal. According to them, the logical way of disposing human waste was to make it a part of the nature cycle (Stoner ) . During the 19th century, many examples of reuse of human excreta in Europe were found. Sewerage systems developed with the passage of time and human excreta made its way to the agro-activities.
In 1800, sewage farming was very popular due to its high nutritional value and expensive alternative methods.
During the nineteenth century, the water carriage sewerage system was established which later became more sophisticated and popular. Many countries of the world still consider wastewater treatment unproductive, as they are more interested in using raw sewage for farming. For Due to better opportunities in larger cities in Pakistan, people are migrating from rural to urban centers in huge numbers. According to UNICEF (), it is estimated that by 2025, 50% of Pakistan's population will shift towards urban centers. This huge influx of population in urban areas has posed a serious threat to fresh water scarcity and increased used of untreated wastewater in agriculture (Strauss & Such perceptions are difficult to maintain in crowded urban areas and may gradually disappear (Nawab , PhD thesis). The understanding and practices of sanitation change from society to society and region to region with the strong influence of religion (Nawab & Drangert ) . was not expected to touch water; after defecation the water pot was to be held in the right hand, with the left hand being used for anal cleaning. These rules were modi- 
RESEARCH METHODOLOGY
This research study has used a qualitative research approach. A total of 50 interviews and two focus group discussions were conducted. The research methods for the field study comprised of household interviews, key informants interviews, FGDs and personal observation. Mixed methods were used to gather information that would answer the proposed research questions. To understand and capture the transition in sanitation practices and diversity of opinions regarding the recycling of human waste, men, women and farmers were interviewed. Purposive and stratified sampling techniques were used. Only those respondents were approached from whom maximum information could have been extracted. Samples were divided into different strata, i.e. males, females and farmers.
Within the male and female categories, sub-strata were made. They were further divided into three groups with respect to their ages (group 1 consisted of males and females with age above 50, group 2 had middle-aged people from 25 up to 35 and group 3 had young girls/ boys from 13 to 20 years). A major data collection tool was semi-structured interviews.
The questions were openended and were designed in a way that the respondents found them easy to understand. A participatory approach was adopted and two focus group discussions (each with the group of males and females) were held in the village to ensure maximum community participation.
RESULTS AND DISCUSSION
In 
Reuse of human excreta and socio-cultural barriers related to it
It was observed that people were uneasy while talking about reuse of human excreta as a resource, although many people have the knowledge of reusing human excreta as a fertilizer.
People said that they felt comfortable as long as excreta is Another lady said that her house is 80 years old and before septic tank and soakage pits they were using pit latrines. They used to dig a hole and used it as a latrine.
After filling of one pit, they used to cover that and dug another. Once all pits were filled, they were emptied in the fields and were used as fertilizers. People found no fault in this practice because it was related more with their mode of defecation than reusing of human excreta. Similarly, she told a story of her great grandmother who once had kidney beans for dinner. At midnight she felt the need to use the toilet but since there were no latrines at home, she defecated in the mud-stove. It was impossible to leave her excreta open therefore she kneaded it with the ashes and made small dung cakes with it. The next morning when she was asked about them, she replied that we can use animals dung for heating purposes then why can't we use our own excreta for this. It shows that practices of reusing human excreta were present historically but there was no organized discussion and mechanism for it. Currently, the same pattern is prevailing. Raw sewage is encouraged to be used in the fields, however discussing the health risks related to it are taboo.
The community majorly rejected the idea of human waste composting because they were apprehensive about the reuse of human excreta. They used the term najasat (dirt) and said that Allah has given Muslims paki (purity) so how can they reuse their own excretion? People linked sanitation with hygiene. In their opinion, excreta handling is unhygienic and would damage health. However, some of the people also suggested that if a sophisticated technology is brought into use, only then could human excreta be reused without much issue, because manually treating the waste for reusability would not be acceptable for the community.
One of the male respondents said that his neighbors were visiting from Naran Valley (a medium size town in North of KP, particularly known for its scenic beauty and tourism) and practiced the reuse of human excreta. They dug two pits and used them for defecation one after another.
After filling of both the pits, they emptied the first pit, reused the excreta in agricultural land and used the pit for defecation again. He further added that in the old system the nutrients returned to the land, which made open defecation a better system than the latest sanitation strategy. However, social and cultural taboos attached to the reuse of human excreta cannot be undermined. Social class segregation also plays an important part in this regard. Only lower classes or cleaners are associated with handling, managing and reusing of human excreta. The Khans (the powerful class) of the area, when asked about reusing excreta said, 'If we start reusing human excreta people would mock and taunt us by comparing us to the sweepers. It is a matter of our dignity.' It was noticed that people were not as bothered about this matter on a religious basis as they were socially and culturally.
Reuse of human excreta in agricultural activities
People in the village were aware of human excreta being used in the fields as water from the gutters is dumped directly into the fields. In some cases the latrine outlets directly open into the drains which are collected and used in the fields by the farmers. Similarly, when gutters get blocked and sweepers are called in to fix the problem, the black water from the gutter is sold to the farmers which also eventually goes in the fields. Everyone in the community knows about it but refrained from getting into discussion.
The community was ready to reuse excreta for annual crops like wheat, maize, barley, etc., but they refused to consider this for vegetable farming. They said that vegetables are consumed directly while the handling of annual crops is different. When the reuse of human excreta was discussed with the male community members and a group of farmers, the response was very positive. Although they welcomed the idea, at the same time they showed some concerns related to the current issues in farming and the switching from conventional trends to new approaches in agriculture. They said that the lands were more fertile back then when open defecation was in practice. One of the main reasons is that humans at that time were very close to nature, they returned what they got from it. So the cycle of give and take continued smoothly, whereas now, the innovations in society provide comforts to human beings on one hand but at the same time create negative effects on health and the environment.
Farmers were not only in favor of making human excreta compost but also shared their personal experiences of composting using animal dung and dry leaves. Their procedure included digging a hole where excreta or dry leaves were dumped and covered for six months. In the case of animal dung, usually farmers prefer to add urine because according to them the urine fulfills the water requirement and makes better compost. In addition to urine, the carbon and nitrogen ratio should be properly maintained for which artificial urea is added in the compost, therefore
It is then left for six months to compost and turn into a good quality manure.
Farmers agreed that it is possible to make compost with human excreta because it is organic and preferable to be At the community level, many people came up with different solutions for excreta management. One of the females said that there should be a solid waste disposal system similar to train and airplane systems. Excreta should be collected in latrines, drawn into a container and taken to a treatment plant before deeming fit to be used as fertilizer.
Some suggested that every street in the village should be provided with a public latrine which should be used more often by people instead of their home latrines because it would be easier to excrete from a single point rather than from every household. People preferred the reuse, recycle and application of excreta on land at the community level than individual household levels. They argued that its reuse at household and individual level is not acceptable.
Change in the behavior of the people towards excreta with time Surprisingly, a very profound change in the behavior of people is noticed when the excreta changes its composition and color with time. For the majority, excreta becomes acceptable as its color changes to dark brown and becomes odorless. Fresh excreta are more repulsive, smelly and contain a considerable number of germs and disease agents.
One woman explained that sunrays kill the germs and dry up the excreta. This is the reason for accepting the old excreta. Similarly, different behaviors and attitudes were seen regarding grey and black water. Economic benefit generated from reuse of human excreta People were well aware of the economic benefits of reuse of human excreta. People in the community showed their interest to reuse human excreta if economic benefit was ensured.
They also agreed to practice if the initiative is taken prop- Table 2 shows the amount of the three nutrients required for this produce. The nitrogen content in urine alone seems to vary with the intake of The bottom-up approach will, to a large extent, ensure sustainability of the policies and the ownership of the technology at community level if introduced. 
